INTRODUCTION
Feeding premature newborns is a challenge due to their immaturity, and in many cases, it is necessary to use a gastric probe for a prolonged period, which limits the suction experience and maturation of oral reflexes (1) (2) (3) .
In addition, there are situations that require a supplemental or alternative, safe and effective feeding method, as in the mother absence or when the premature newborns (PTNB) are not physiologically fit for breastfeeding. Accordingly, there are methods that are used in the transition from gastric tube for oral (2) (3) (4) (5) and the offering of the diet for the newborn in the mother's absence (6) . Among the alternatives are the glass (1, (7) (8) (9) (10) (11) , the cup (6) , the spoon (6) and the bottle (7, 9, 12) , the latter being prevented by the negative impact on breastfeeding (4, 5, 13) .
Recommended by the World Health Organization, the glass has been used on the grounds of being a practical alternative, simple and ensures breastfeeding (6) . However, there are discussions about its effectiveness, since oral movements performed by the newborn (NB) for the extraction of glass content are not of effective suction (10, 14, 15) . In addition, there are references of spilled offered volume and negative impact on weight gain (2, (15) (16) (17) (18) .
There are other diet offer strategies often used in the routine of neonatal units; however, there are no studies that support their use. Such strategies are mentioned by the teams of caregivers as facilitators in the time of feeding transition, especially in cases of NBs with difficulties in the process (19) . Two of these supply forms are syringe (5, 19, 20) and the finger feeding or finger feeding method (FFM) (1, 19, (21) (22) (23) .
There are no scientific studies available regarding the use of the syringe, only information on the procedures of how to use it. The orientation is that the milk is directed the child's cheek inner face and its piston pushed only when the PTNB is sucking and not in times of swallowing or breathing (20) .
FFM has been suggested as an alternative in the food transition (1, (20) (21) (22) (23) . This technique involves placing a probe to the finger of the caregiver, which is sucked by the RN.
Facing the routine use of these two tools as diet offer strategies to PTNB, it was considered important to search by using objective data for both. The initial hypothesis of this study is that, during feeding, clinical stability of preterm infants and the milk spillage are influenced by supply strategies.
It is imperative that the way food is offered stimulate the oral reflexes in training situations for the establishment of the oral feeding or in the absence of the mother. Furthermore, the PTNB is already exposed to stress and sometimes lengthy periods of hospitalization. Therefore, the suction can be an important strategy for stimulating their development.
Therefore, this study aimed to compare two different forms of diet supply to the PTNB (syringe and FFM) especially regarding the amount of offered and spilled diet and the variation of parameters of peripheral oxygen saturation and heart rate.
METHODS
It is a quasi-experimental study in a public neonatal unit located in the city of Porto Velho, State of Rondonia. The hospital is the only public health unit of the State of Rondônia to offer assistance to high-risk pregnant women and low birth weight and premature infants.
The study was approved by the Ethics Committee, under the number 40928/2012. The progenitors were instructed on procedures. Those agreeing with the child's participation signed the Informed Consent Form.
The mentioned neonatal unit comprises four wards, totaling 40 beds. The wards are separated by the severity of the newborn general condition of the type of care needed. The multidisciplinary team responsible for patient care is composed of doctors, nurses, physiotherapists, speech therapists, psychologists, nutritionists and social workers.
Data collection occurred in the ward named "Intermediate I" with 14 beds. This ward serves stable NBs and remains in contact with the mother for 24 hours. In this context, all NBs are evaluated and followed by speech service, which assist in the process of feeding transition from gastric tube to oral, and encourage and support breastfeeding.
Sample characterization
According to the data of the statistical sector, in the first six months of 2012, the average number of premature births was 52 per month. The sample of 30 individuals was set from the average of births per month, considering sampling error of 12% and 95% confidence level. Therefore, over a month, the infants that met the inclusion criteria were selected for the study.
The inclusion criteria stablished, according to Figure 1 were: be a PTNB with corrected age equal or higher that 34 weeks at the time of evaluation, being orally fed for at least two days, be on alert in the evaluation, clinically stable, i.e., no need for cardiorespiratory or hemodynamic monitoring, as well as, do not present neurological disorders, chronic lung changes, congenital heart disease, craniofacial malformation and not be HIV positive for human immunodeficiency virus.
All unit PTNBs are accompanied by a speech therapist, so individuals in the sample received specific intervention for food transition according to their routine. This intervention includes evaluation and specific stimuli of oral skills and readiness to supply of NBs as well as guidance and support to breastfeeding. Thus, the PTNBs of the study were able to receive oral diet safely for at least two days.
To avoid interference of the individual characteristics of the subjects, it was decided to evaluate one time of syringe feeding and other with finger feeding for the same child, this way the child is her/his own control.
From the selected newborns, 13 were female and 17 male. The mean gestational age at birth and during evaluation (corrected age) was 33 4/7 ± 4/7 and 36 ± 4/7, respectively. Newborns' mean birthweight and mean weight when evaluated was 1,800 ± 140 and 1,972 ± 88 grams.
The sample was homogeneous (Table 1) , except for days of gastric probe use and days of oral fed diet, whose coefficients of variation were 70% and 82%, respectively. Of the 30 children in the sample, 18 were classified as appropriate for gestational age (AGA) and 12 as small for gestational age (SGA). To characterize the distribution of the relative frequency between them, the Two Proportions Equality Test was applied, with no difference observed (p = 0.121).
Procedures
Initially, we performed a study of data records, to select the PTNBs that met the inclusion criteria.
The materials used were not sterile gauze, examination gloves, surgical tape, disposable syringe of 20 milliliters, gavage number six, calibrated digital scale (Balmak, Easy 5, São Paulo, Brasil), handheld pulse oximeter (Moriya, MD300C1, Beijing, China, with ANVISA registration number 10349590060), digital timer (Q & Q, HS45, Tokyo, Japan) and personal protective equipment.
In the absence or inability of the mother to breastfeed, the NB received two forms of diet: syringe and FFM, respectively, in the same day, in different subsequent feeding sessions. The assessments were performed in two unique feeding moments in the morning and by two researches equally trained and calibrated.
Both methods used the following procedures: (1) 50 cm gauze used to contain any spillage diet, weighed on a precision balance; (2) care was taken in awakening the baby, it was imperative that they were alert; (3) a portable oximeter was placed in the baby's foot for verification and annotation of oxygen saturation and heart rate at the beginning, one minute after initiation of the procedure and the end of the offer; (4) the touch of the syringe or finger on the NB lips was considered the beginning and the end was established as the total acceptance of the diet or the refusal to offer attempts, this period being timed; (5) during the feeding session, the PTNB was placed on his/her bed, in an elevated position, with 45-degree slope, and the occiput and cervical sustained with the opposite hand to that used in the offer; (6) the diet was according to the pediatrician daily prescription and was made available by the unit lactary; (7) the gauze was immediately weighed at the end of the offer again to check the amount of spill.
A 20 mL syringe was chosen because it is usually provided by the service (Figure 2 ). The contents of the syringe were directed to the internal face of the cheek and not to the tongue or pharynx (20) .
For FFM (Figure 3 ), one end of the gastric tube was fixed to the end of the reviewer finger and introduced into the oral cavity of the baby (20) (21) (22) (23) . The other end of the tube was attached to a 20 mL syringe. The syringe plunger was pressed only when the suction occurred.
Regardless of the offer method, the time of offer and the total volumes offered and spilled were registered. These values were used to calculate the volume ratios, as well as their relationship with time.
To ensure the safety of children, we considered two feeding racing parameters: the monitoring of the volume offered during the first five minutes divided by the total volume prescribed for each feeding session (which should be at least 30% of the total diet of that session) and volume of ingested milk during a complete feeding session, i.e., the relationship between the offered amount (mL) and the time (min), the minimum expected value was 1.5 mL / min (24, 25) .
These parameters are used in the service for the release of oral feeding. As PTNBs evaluated in this study are already in full oral feeding for at least two days, it was expected that all reached the minimum values of 30% and 1.5 mL / min, which in fact occurred. Therefore, these values were used to compare a possible variation between the two methods.
The following analyzes were performed: (1) comparison of diet offered proportions and poured, and when the total time of power between the two types of supply by the paired t Student test; (2) correlation between the supply volumes and time and PTNB characteristics such as gestational age at birth and corrected gestational age, birth weight and weight at the time of assessment, day use of gastric tube and days of oral, using Pearson correlation test; (3) comparing the variation of oxygen saturation and heart rate in three stages before, during and after feeding for each form of supply by statistical tests ANOVA and Tukey Multiple Comparison.
Data were organized in Office Excel 2010 spreadsheet and analyzed by software SPSS V17. The results showed a normal distribution, with a level of statistical significance of 5%. Table 2 contains the interference of the relationship between weight and gestational age in the diet proportions offered, diet and poured time. It can be observed that the SGA PTNB showed greater volume provided than the PTNB AGA when *average; † confidence interval; ‡ standard deviation Caption: DORAL = days of oral feeding until the assessment; DSOG = Days of gastric probe use; GA = gestational age at birth (weeks); CGA = corrected gestational age at assessment (weeks); PDA = weight at assessment (grams); PESOIG = weight: gestational age ratio; PN = birth weight (grams); PTNB = preterm newborn identification the FFM was used. In other aspects evaluated, the results were the same. Table 3 shows the comparison of ratios offered diet, diet and poured time between the two types of supply, which demonstrated difference in volume and poured offered.
RESULTS
To measure the degree of relationship between the characteristics of NB which could interfere in the forms of supply was applied Pearson correlation, shown in Table 4 . The results showed correlation present only for the FFM and the corrected age.
The values of oxygen saturation, which were recorded at three times (before, during and after) for the two forms of dietary supply are shown in Figure 4 . We used the ANOVA test to compare these times each technique. For the FFM, the comparison does not indicate change in this parameter. There was difference for syringe (p=0.047). To observe when the difference occurred, it was applied to multiple comparison Tukey, which showed an increase in oxygen saturation between the moments before and after the supply (p = 0.05). Figure 5 shows the heart rate values obtained are in three stages (before, during and after) for the two forms of dietary supply. ANOVA was used to compare these times, indicating differences for both techniques (p <0.001). The Tukey's Multiple Comparison showed the difference of two specific time points: before / during and before / after (p <0.001).
DISCUSSION
We notice that the only two variables that were not homogeneous the days of gastric tube use and the days of food provided orally to the assessment day (Table 1) . However, these two aspects had not influenced the results, as if it can be observed in Table 4 . This finding justifies for the fact of all the PTNBs of the unit to receive multiprofessional intervention (for example: verbal stimulations), what can benefit the necessary abilities for the feeding (1, 3, 25, 26) .
We had the concern to verify if the intrauterine development could have influenced the obtained results. It is interesting to notice that the highest ratio of the offered diet volume (92.8±7.3) was presented by the PTNBs SGA and during the use of the technique that privileges the suction, that is, the FFM ( Table 2) . As already previously related, the sample was homogeneous; therefore, this difference was not due to the different features between the individuals, such as weight or gestational age ( Table 1) .
It is important to affirm that there were no episodes of diet refusal by any NB, which could affect this result. However, it can be inferred for this value that probably PTNBs SGA received, during hospitalization, more speech therapy interventions and/or be multidisciplinary in virtue of the proper condition of prematurity and low weight. Lau and Smith (3) affirms that the exercise and the practice allow that to the PTNB adapt to his/her environment and suggests that the verbal and global stimulation can speed up the normal development of varied physiological functions. Thus, when receiving the diet by means of a method that favored the suction, as the FFM, they presented better performance for the offered volume of diet. However, we did not collect data regarding the amount or type of stimuli to support this hypothesis, which can be an objective for future studies.
The differences presented between the forms of offer are related to the volume that the PTNBs had been capable to receive and to the spilling (Table 3 ). It can be noted that, when using the syringe, the volume injected in the oral cavity is significantly bigger when compared with the FFM; however, there is also has a bigger spilling when the syringe is used, resulting in lesser real ingestion. The bigger spilling with the use of the syringe (17.2%) can have occurred because milk flows constantly in this method and, therefore, the newborn does not have control of the inserted volume in the oral cavity. Although the syringe is commonly used in the newborn units, this method offers to an antiphysiological stimulation regardless of the will of the baby to suck or to obtain (19) .
A recent study indicates the use syringe 1 mL for swallowing workout (3) , while other references do not specify the size of your plunger, but refer only can be used for dietary supply (1, 5, 19) . As already mentioned, the 20 mL syringe was chosen because it is usually offered to NBs service where this research was conducted. However, its milk flow is probably greater than the smaller syringe plunger. Furthermore, even if the finger feeding uses a 20 mL syringe, the probe minimizes the supply flow. Therefore, the presented results cannot be assumed as what could be obtained by any syringe, in special of lesser pistons.
The answers obtained by FFM indicate a minimum loss of the diet due to spillage (Table 3 ). It can be inferred that this technique benefits the newborn organization of oral feeding process, as they are made sucking and swallowing movements, which can be rhythmed by who offers (22, 23) .
Given this result, it is clear that the technique used for feeding the NB may affect the actual volume consumed. Factors such as the oral inability of the newborn to administrate the milk flow according to the tool used may cause spillage, affecting the calories and nutrition that should be consumed (11, 12, 17, 27) .
There were no studies regarding the type of tool or method such as syringe and finger feeding, the studies are though restricted to bottle and cup (10, 15, 16, 28) . There are only reports of FFM as strategy for transition between gastric probe to oral feeding (20, 22, 23) . Some authors consider that the FFM allows the rhythm and coordination of suction to be optimized (23) ; however, the indication must be considered for training of suction in the absence of the mother or as supplement since the PTNB has been already breastfed (22) .
Comparing the spillage found in this study, 17.2% for syringe and 2.3% for FF ( Table 3) with those obtained for the average of studies with cup, of 12% (18) , 38.5% (15) and 22.8% (17) , it is possible to note that the FFM offers smaller spillage. This analysis concluded that the premature is unable to administer the milk flow, and the FFM allows the coordination of the newborn reflex functions, which are the suction and swallowing with the breathing (21) .
The percentage of offered volume in the 5 minutes interval was 37.6±4 for FFM and 39.3±3.2 for syringe with no difference among the methods (Table 3) . These values are consistent with studies monitoring the first five minutes as a power capacity rate of babies, when fatigue is minimal, and the amount offered must be at least 30% of the total prescribed volume per feeding session (24, 25) . The total offered volume by feeding session and time ratio was 3.2±0.35 mL/min for FF and 3.31±0.27 mL/min for syringe and did not show any difference between the methods (Table 3) . Studies states that the monitoring of a complete feeding session indicate the PTNB resistance index, because fatigue is considered maximum (24, 25) . This ratio must be at least 1.5 mL/min (24, 25) , and the data of this study coincide with this parameter.
When analyzing the influence of the PTNBs features in both forms of supply, there was positive correlation classified in the test range as poor and fair only for the FFM and the corrected age (Table 4 ). Thus, for the FFM, there is a tendency that the greater the corrected age, the greater the total volume offered per feeding session, the volume offered in five minutes and the volume/time. The studies present distinct opinions as for the influence of the corrected age, as some suggest that the corrected age does not influence the offered or spilled volumes (17) , while others point an association (24) .
As for the oxygen saturation for each form of offers (Figure 4 ), there was difference only for the syringe, that showed an increase before between before and after (93.23±2.04; 95.90±0.76; p=0.05). These variations do not infer damage to the PTNBs, since they are in the normal range, that is, above 93% (29) .
It was not possible to locate studies correlating the oxygen saturation to the use of the syringe or the FFM. Studies already performed mention the values of this physiological parameter for the cup and the bottle. A similar study performed in the same research unit with cups, showed a saturation variation (of 95.55% to 96.50%) during and after the offer; however, also within the normal range for PTNBs (30) . Other studies refer stability of oxygen saturation, respiratory rate and heart rate when compared to the body with a bottle (10, 15, 16) . Another study obtained saturation lower than 85% for premature fed with cup and considers that this drop is related to the higher effort in the attempt of obtain the food of the cup (27) .
It is essential to remember that the independent subsystem is related to the vital functions and must receive attention. Among the several parameters, such as breathing, heart rate, skin color, and others, there is the oxygen saturation, that reflects the baby's stability (6) .
Finally, as for the heart rate, there was a difference for the two methods between two specific moments: before/during and before/after ( Figure 5 ). That is, there was an increase of the heart rate when compared with the value of rest previous to the food offer. A previous study, performed with 56 PTNBs of 34 weeks gestational age, showed increase of heart and respiratory rates for cups and bottle when compared to these parameters values before the offer (10) . This can be justified by the fact that the circulatory system regulation is not well developed yet and because the increased heart rate helps to supply more oxygen to the body (29) . It can't be denied that there a physical effort at the time of feeding and that such effort may lead the baby to this variation (27) .
The initial hypothesis of the present study partially was confirmed ahead of the obtained results, therefore the use of the syringe was evidenced to cause spillage of the diet. However, it is an inefficient strategy for feeding PTNBs. However, in virtue of the evaluation to have occurred a single time in one day, it is not possible to affirm that the results would be different in case of continuous evaluations carried through. Moreover, the PTNBs already were being orally fed, and were submitted to speech therapy.
An important limitation for the present study was the use of 20 mL syringe, which probably reflects a higher milk flow and may have affected the obtained values, especially for spillage. Therefore, this study results are only valid for the same caliber syringe, and it is not possible to use them for any other syringe size.
Furthermore, even though this research has analyzed both forms of diet offer to the PTNB, it would be of interest to compare other tools, such as cup and bottle, which are normally used in newborn units.
We also suggest that studies involve FFM and its impact to breastfeeding, as this is a method used by speech therapists in newborn services and that does not involve the mother in the suction stimuli when transitioning the feeding method. Furthermore, it cannot be affirmed if the finger introduction with the probe in the newborn oral cavity may affect the ideal movements for feeding.
Thus, it is essential to perform studies with tools, instruments or methods that can facilitate these children feeding and, consequently, result in lower occurrence of stress, higher weight gain and stimuli to breastfeeding.
CONCLUSION
According to the used method, it was verified that the FFM offers a smaller spillage of diet when compared to 20 mL syringe. The oxygen saturation variation and the heart rate observed before, during and after were within the normal limits for both offer methods.
